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AN AEROSOL-DISPENSABLE FOODSTUFFS PARTING COMPOSITION

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an aerosol-dispen-
sable parting composition for use in cooking foodstuffs,
more especially to an aerosol parting composition of the
type applied to cooking utensils, such as baking and fry-
ing pans and the like, in order to prevent or inhibit food
from sticking to the utensil during cooking and to facili-
tate cleaning the utensil.

Background and Related Art

The prior art has devoted considerable effort to pro-
viding lecithin-containing food parting compositions which
do not impart undesirable flavors to, or discolor, food-
stuffs and which have a minimum calorie content and which
may be applied to the cooking surfaces of cooking utensils
from a conventional pressurized aerosol dispenser in a
smooth (i.e., non-foaming) coating. The coating, which
may be used in lieu of oils, grease, butter, etc. to lu-
bricate food-contact surfaces of cooking utensils such as
frying and baking pans, faciliatates the separation of
cooked foodstuffs from cooking surfaces. The use of leci-
thin, a naturally-occurring substance usually derived from

soybeans, is known for this purpose and conventional food
release compositions comprise a mixture of lecithin, an
edible o0il and other known additives.

U.S. Patent 4,479,977, issued October 30, 1984 to
Dashiell et al discloses various methods of making acetyl-
ated lecithin and its use in food release compositions and
in Example 9 recites the use of acetylated lecithin in
combination with vegetable 0il, ethanol at, e.g., 190
proof, and hydrocarbon propellant for use in aerosols.
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_2_.
SUMMARY OF THE INVENTION
Generally, the present invention provides an aerosol-
dispensable parting composition for cooking foodstuffs,
the composition utilizing lecithin in combination with an
edible o0il and an emulsifying agent to provide a water-in-

0il emulsion.

Specifically, in accordance with the present inven-
tion there is provided an aerosol-dispensable foodstuffs
parting composition for coating cooking surfaces. The
composition comprises a water-in-oil emulsion comprising
lecithin, for example natural lecithin, refined lecithin
and/or chemically modified lecithin, the chemically modi-
fied lecithin may be selected from the group consisting of
one or more of acylated lecithin, e.g., acetylated leci-
thin, hydroxylated lecithin, and ‘acetylated-hydroxylated
lecithin. The composition further comprises an edible
0il, an emulsifying agent selected from the group consist-
ing of one or more of monocalcium phosphates, calcium
chloride dihydrate, dibasic magnesium phosphate trihy-
drate, and potassium chloride, plus water and a pressur-
ized, normally gaseous propellant. The propellant may be,
for example, a hydrocarbon propellant suitable for dis-
charging the composition as an aerosol spray.

In a preferred embodiment, the lecithin comprises
acetylated lecithin.

The parting composition of the present invention may
optionally comprise a supplemental emulsifying agent,
which may be a polyglycerol ester of fatty acids, for ex-
ample, 8-octoglycerol-l-oleate or polyglyceryl-4-oleate,
in amounts of from about 0.1 to 1.0 percent by weight.

According to one aspect of the invention, the emulsi-
fying agent may comprise from about 0.1 to 8 percent by
weight, preferably from about 0.5 to 4 percent by weight
of the composition, and may comprise a monocalcium phos-
phate. The lecithin may comprise fluid lecithin and may
be present in amounts of from about 1 to about 20 percent
by weight of the composition. Alternatively, the quantity
of fluid lecithin may be adjusted to provide from about
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0.5 to about 11 percent phospholipids by weight of the
composition. In embodiments comprising chemically modi-
fied lecithin, the fluid lecithin may comprise at least
about 4.5 percent of the composition. Other aspects of
the invention provide that sufficient edible oil may be
added so that the total edible o0il may comprise from about
20 to about 45 percent by weight; the water may comprise
from about 13 to about 67 percent by weight and the pro-
pellant may comprise from about 10 to about 50 percent by

.weight of the composition.

Edible oils suitable for the present invention in-
clude, e.g., canola, partially hydrogenated winterized
canola, soybean, corn, olive, peanut, cottonseed, safflow-
er, partially hydrogenated winterized soybean, sunflower
and mineral oils, and mixtures. thereof.

The propellant may comprise one or more of butane,
isobutane, propane, dimethyl ether, carbon dioxide, ni-
trous oxide, normally gaseous fluorocarbons such as chlor-
ofluorocarbons, hydrofluorocarbons, and hydrochlorofluoro-
carbons. '

Still other aspects of the present invention pro-
vide for inclusion in the parting composition of one or
more additives such as a humectant, a suspending agent, an
additional release agent, a blocking agent and a flavoring
additive. The humectant may be present in an amount of

~ from about 0.1 to about 5 percent by weight of the compo-

sition and may comprise a polyhydric alcohol, e.g., gly-
cerine. The suspending agent may be present in an amount
of from about 0.1 to 2 percent by weight, and may comprise
one or more of silicon dioxides, edible clays, hydrous
alumino-silicates and bentonite. Typical silicon oxides
may include one or more of colloidal silica, precipitated
silica, fumed silica and silicic acid. The additional re-
lease agent may be present in amounts of from about 0.1 to
4 percent by weight of the composition and may comprise a
phosphated mono- or di-glyceride. The blocking agent may
be present in an amount of from about 0.0001 to 0.01 per-
cent by weight of the composition and may comprise calcium
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In yet another aspect of this invention a process is
provided for preparing a parting composition comprising a
water-in-oil emulsion by forming a pre-emulsion concen-
trate by mixing an edible o0il with natural lecithin, or a
refined lecithin or a chemically modified lecithin as de-
scribed above, adding a portion of the water used in the
formation of the composition as described above, and an
emulsifying agent comprising monocalcium phosphate. These

.ingredients are homogenized to form the pre-emulsion con-

centrate. The process comprises adding the remainder of
the water and a propellant to the preemulsion concentrate
thus formed. The water used in forming the pre-emulsion
concentrate may comprise from about 7 to 21 percent by
weight of the water ultimately added to form the parting
composition, the remainder of the water comprising 79 to
93 percent by weight of the water ultimately added. The
supplemental emulsifying agent, when used, may be incorpo-
rated into either the pre-emulsion concentrate or in the
water added thereto in an amount of from about 0.1 to 1.0
percent by weight of the finished composition.

As used herein and in the claims, the term “"percent"
used with reference to a particular component means the
weight of that component in the composition divided by the
total weight of the composition, including that of the
particular component, with the result multiplied by 100,
unless otherwise indicated.

As used herein and in the claims, the term “"water-
in-0il emulsion" means a heterogeneous colloidal suspen-
sion of an internal or discontinuous phase of water drop-
lets in a continuous or "external" oil phase. Conversely,
the term "oil-in-water emulsion" means heterogeneous col-
loidal suspension of a discontinuous oil phase in a con-
tinuous water phase.

In addition, the term "emulsifying agent" will refer
to the compounds indicated herein, e.g., monocalcium phos-
phates, etc. It is recognized that lecithin is often con-
sidered to act as an emulsifier, but since one aspect of
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the invention relates to compositions in which the pres-
ence of chemically modified lecithin does not result in
the formation of an emulsion, the term "emulsifying agent"
as used herein and in the claims, shall be understood as
not including lecithin unless specifically so indicated.

The term "emulsion waterphase" is used herein to re-
fer to the water extracted from an emulsion by breaking
down the emulsion and removing the thus separated aqueous
layer.

Other aspects of the present invention are disclosed
in the following detailed description of the invention and
of certain embodiments thereof.

DETAILED DESCRIPTION OF THE INVENTION
AND CERTAIN EMBObIMENTS THEREQF
An aerosol-dispensable food parting or food release
composition according to the present invention is useful
for preventing cooked foodstuffs from sticking to the

cooking utensils, thereby facilitating the removal of the
foodstuffs from, and cleaning of, the cooking utensils.
The parting composition is packaged in a conventional aer-
osol spray can with a suitable normally gaseous propellant
for discharging an aerosol spray of the parting composi-
tion onto the food-contacting surfaces of cooking uten-
sils. The viscosity of the parting composition in the can
should be low enough to ensure that the composition is
easily dispensed in an aerosol system; high viscosities
cause difficulty in dispensing the composition from the
container. For example, the user is usually instructed to
shake the can before dispensing the food release spray.
When the contents of the can are low, a highly viscous
formulation will cling to the sides of the can after shak-
ing instead of flowing to the bottom of the can from where
it would be dispensed. As a result, the user will often
discard the can while there is still an appreciable gquan-
tity of parting composition left inside because none was
dispensed immediately after shaking. For this reason,
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some manufacturers are being required to put 17 1/2 ounces
or more of food release composition in a can which states
the contents are 16 1/2 ounces, because the last 1/2 ounce
or more is not available to the user who follows the di-
rections on the can. 1In order to dispense the remaining
material, the user would have to shake the can and then
wait for the food release composition to flow down the
sides to the bottom before attempting to dispense the ma-
terial by spraying.

To improve product delivery from the can, the parting
composition of this invention is based on a water-in-oil
emulsion which has a low viscosity and is therefore easily
dispensed from an aerosol can. In addition, the present
invention provides a food release spray with a low oil
concentration relative to release products which do not
incorporate water. A lower oil'concentration is advanta-
geous because it gives a higher rise in baked products and
a less viscous material. Also, reducing the amount of oil
in the spray coat reduces the amount of oil transferred to
food, therefore reducing the transfer of calories to food.

Further, in a food release spray with a minimum of
0oil, the pan coating formed therefrom is able to meet re-
quirements for Level One insurance status with respect to
flammability. "Level One" refers to warehouse storage
flammability as established by the National Fire Protec-
tion Association ("NFPA") e.g., manufacture and storage of
aerosol products (NFPA 30B, 1990 Edition). Level One in-
cludes but is not limited to those products having twenty-
five percent by weight or less of flammable material in
the base product (less propellant) and fifty percent by
weight or less of flammable propellant. Flammable materi-
al according to certain insurers is that which has a flash
point of 750°F (400°C) or less. Flammable material ac-
cording to the above standard of NFPA is that which has a
flash point of 500°F (260°C) or less. Since vegetable
oils have flash points in the 600°F to 700°F (315°C to
371°C) temperature range, a composition heavy in vegetable
0il might not meet the stricter standards. The NFPA might
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well adopt the stricter standard. Accordingly, the part-
ing composition of this invention, by permitting a lower
proportion of oil in the emulsion, should provide a Level
One food release composition by the stricter flash point
standard whereas food release compositions with higher
vegetable 0il content might not.

Preferred embodiments of the water-in-oil emulsion-
containing compositions of this invention provide emul-
sions which are stable at ambient temperatures for a per-

.iod of one year or longer. The emulsion waterphase of

these compositions may have a stable pH of between 3.7 and
4.6 for the life of the product, which is favored because
bacterial growth is believed to be inhibited in such com-
positions. When applied as a spray coating, parting com-
positions according to the present invention are generally
opaque, relatively smooth and substantially free of foam.
The release characteristics for baked and fried foods of
the parting compositions containing the water-in-oil emul-
sion compositions of this invention are equal to or super-
ior to the more expensive oil-based food release formula-
tions containing natural lecithin. The aerosol-dispensa-
ble parting compositions of this invention comprise a wat-
er-in-oil emulsion comprising a chemically modified leci-
thin, an edible o0il, one or more emulsifying agents, water
and a propellant and, optionally, one or more of a humec-
tant, a suspending agent, a modifying agent, release
agents, blocking agents, a flavoring additive and other
known additives.

Lecithin is a complex mixture of acetone-insoluble
phosphatides (phospholipids) comprised mostly of phospha-
tidylcholine and lesser amounts of phosphatidylethanol-
amine and phosphatidylinositol. Lecithin is comprised of
the phosphatides and varying amounts of other materials
such as triglycerides, diglycerides, monoglycerides, free
fatty acids, free sterols and carbohydrates. Commercially
available lecithins generally fall into three classes:
natural lecithins, refined lecithins and chemically modi-
fied lecithins, and are available in fluid form containing
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the above components in various combinations and propor-
tions dissolved in soybean o0il, usually containing from
about 50 to 65 percent acetone-insolubles (phospholipids)
by weight of lecithin including the o0il. In liquid form,
the lecithin is available in different viscosities. The
lecithin may be unbleached or, in order to lighten its
color, it may be bleached, usually by peroxides, and may
be filtered or otherwise refined.

Lecithin contains different functional groups that

make it reactive in a number of chemical reactions. Chem-

ically modified lecithins suitable for use in the composi-
tion of this invention include by way of example and not
by way of limitation, acylated, preferably acetylated lec-
ithin, hydroxylated lecithin, and acetylated and hydrox-
ylated lecithin. These lecithins are commercially avail-
able and sold, for example, under the trade name Centro-
phase HR (an acetylated lecithin) and Centrolene A (a hy-
droxylated lecithin), both available from Central Soya
Co., Inc., and Thermolec WFC (an acetylated-hydroxylated
lecithin) available from Archer Daniels Midland Company.

The lecithin is present in the emulsion in amounts of
from about 1 to about 20 percent by weight, preferably
from about 1 to about 12 percent by weight of the composi-
tion. The quantity of lecithin may be adjusted to provide
a phospholipid content of from about 0.55 to about 11 per-
cent by weight of the composition. In a preferred embod-
iment, the lecithin comprises acetylated lecithin in an
amount of at least about 4.5 percent by weight of the com-
position.

Any suitable edible o0il or mixture of edible oils may
be used in formulations according to the present inven-
tion. Such oils include, by way of example and not by way
of limitation, canola, partially hydrogenated winterized
canola, soybean, corn, olive, peanut, cottonseed, safflow-
er, partially hydrogenated winterized soybean, sunflower
oils, mineral oils and mixtures thereof. The total edible
oil in the emulsion, including oil from the chemically
modified lecithin and any o0il added thereto is from about
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20 to about 45 percent by weight, preferably from about 20
to about 30 percent by weight cf the composition. The ed-
ible o0il may optionally be supplemented with medium chain
triglycerides.

The invention comprises an emulsifying agent to fa-
cilitate the formation of a stable water-in-oil emulsion
for a variety of lecithin types, including chemically mod-
ified lecithin, with edible o0il and water by the use of
previously unknown emulsifying agents. These emulsifying

.agents include monocalcium phosphates (e.g., anhydrous and

monohydrate), calcium chloride dihydrate, magnesium phos-
phate dibasic trihydrate, and potassium chloride. These
materials have been demonstrated herein to allow chemical-
ly modified lecithins to form emulsions as substitutes for
natural lecithins in formulations where the chemically
modified lecithins would not otherwise form emulsions.

The emulsifying agent is generally present in amounts of
from about 0.1 to about 8 percent by weight of the compo-
sition. '

Preferably, the pH of the emulsion waterphase is
maintained at between 3.7 and 4.6, within which range the
long-term stability of the emulsion is enhanced. Also,
this is the pH range used to define acid foods which re-
sist bacterial growth that may lead to spoilage or, in the
case of toxin-producing anaerobic spore-forming bacteria
such as Clostridum botulinum, that may cause food poison-
ing. When the emulsifying agent comprises monocalcium
phosphate in amounts of from about 0.5 to about 4 percent
by weight of the composition, the desired waterphase pH
range of from about 3.7 to about 4.6 is achieved. How-
ever. in some instances, e.g., where a low pH is not re-
quired for inhibiting bacterial growth, the pH can be
raised to as much as 9.5 by the addition of a suitable

base such as potassium hydroxide.

The addition of the monocalcium phosphate results in
rapid formation of an emulsion that incorporates all for-
mula water indicated below and which has a homogenecus ap-
pearance characteristic of a well-formed emulsion. The
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monocalcium phosphate is commercially available and in
some instances is sold coated with, for example, various
magnesium, potassium and aluminum phosphates. A preferred
monocalcium phosphate is an anhydrous monocalcium phos-
phate sold under the trade name V-90 by thne—Poulenc
Basic Chemicals Co. of Shelton, Connecticut.

Optionally, a supplemental emulsifying agent such as,
e.g., 8-octoglycerol-l-oleate (sold under the trade name
Santone 8-1-0 by Van den Bergh Foods Company of New York,

- NY) or polyglyceryl-4-oleate (sold under the trade name

Witconol 14F by Witco Chemical Company, of New York, NY)
may be added to the composition in addition to the emul-
sifying agents described above, typically in amounts of
from about 0.1 to 1.0 percent. These compounds are poly-
glycerol esters of fatty acids, but other classes of com-
pounds may serve as supplementél emulsifiers as well.
These supplemental emulsifying agents improve the stabil-
ity of the emulsions of the present invention.

Any suitable propellant acceptable for use in food
products may be used in connection with the present inven-
tion. For example, by way of illustration and not limita-
tion, conventional hydrocarbon propellants such as commer-
cially available mixtures of butane, isobutane and propane
are suitable, as are dimethyl ether, carbon dioxide, ni-
trous oxide and certain normally gaseous halorocarbons,
e.g., chlorofluorocarbons, hydrofluorocarbons and hydro-
chlorofluorocarbons. However, as environmental concerns
grow and related emissions control standards become more
stringent, it is advantageous to choose propellants from
among those which are exempt from controlling regulations,
such as requlations relating to Volatile Organic Compounds
and promulgated by the Air Resources Board of the State of
California, Stationary Source Division. Such exempt pro-
pellants include, by way of example, 1,1-difluoroethane
(HFC-152a), trifluoromethane (HFC-23), and tetrafluoroeth-
ane (HFC-134a). Other acceptable although non-exempt pro-
pellants include, for example, propane, isobutane, n-bu-
tane, dichlorodifluoromethane, monochlorodifluoromethane
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and mixtures thereof. The propellant, which may be pres-
ent in the formulation as a pressurized gas, a liquified
gas and/or a soluble gas dissolved in the liquid component
of the composition, is present in an amount at least suf-
ficient to facilitate the delivery to the cooking surface
of a cooking utensil of the major portion of the parting
composition in a pressurizable container, i.e., from a
conventional aerosol spray can. Hydrocarbons and hydro-
fluorocarbons are the preferred propellants. Typical pro-

-portions of propellant may range from about 10 to 30 per-

cent by weight, preferably from about 15 to 25 percent by
weight of the composition.

The water content of the water-in-oil emulsion is
generally from about 13 to about 67 percent by weight,
preferably from about 40 to about 60 percent by weight of
the composition. ' '

The composition of this invention may contain one or
more of a humectant, a suspending agent, a modifying
agent, a release agent, a blocking agent, a flavoring ad-
ditive and the like. ’

The humectant may be selected from polyhydric alco-
hols such as sorbitol, propylene glycol, polyproplyene
glycol, and glycerine, but glycerine is the preferred hu-
mectant. Humectants, as that term is used in the specif-
ication and in the claims, are edible compositions which
are believed to tend to sequester H,0 molecules and to
thereby improve the stability of the emulsion. The hu-
mectant may be present in amounts of from about 0.1 to
about 5 percent by weight, more typically from about 0.1
to about 2.5 percent by weight of the composition.

Water-in-oil emulsion according to this invention may
contain a suspending agent which is believed to prevent
the discontinuous phase of the water-in-oil emulsion from
settling. The suspending agent should not affect the re-
lease properties of the composition to any significant de-
gree, and should not clog the aerosol valve or orifices of
the container. Suitable suspending agents include silicon
dioxides, such as colloidal silica, precipitated silica or
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fumed silica and combinations thereof. The suspending
agent is typically present in amounts of from about 0.1 to
about 2.0, preferably from about 1.0 to about 2.0 percent
by weight of the composition.

The water-in-oil emulsion may optionally include a
release agent which comprises one or more phosphated de-
rivatives of glycerides of edible fatty materials, e.qg.,
of mono- and di-glycerides of edible fatty materials.
Generally, these compounds, unlike some natural or pro-

.cessed lecithins, are free of nitrogen derivatives. The

release agent is used in amounts of from about 0.1 to
about 4 percent by weight of the composition to enhance
the release characteristics of the composition.

A blocking agent may also be optionally included in
the water-in-oil emulsion of this invention. As described
in the art, the blocking agent may comprise an alkali or
alkaline earth metal bicarbonate or carbonate such as sod-
ium bicarbonate or calcium carbonate, magnesium or calcium
stearate, and the like and combinations thereof. The
blocking agent is used in amounts of from about 0.0001 to
about 1.0, preferably from about 0.0001 to about 0.01 per-
cent by weight of the composition.

The parting compositions containing the water-in-oil
emulsion of this invention may be prepared by forming a
pre-emulsion concentrate as a precursor to the emulsion.
Generally, in forming the pre-emulsion concentrate, the
total amount of chemically modified lecithin, the oil, the
emulsifying agent and other formula constituents beside
the propellant, e.g., blocking agent, suspending agent,
etc., to be used in the composition are placed in a mixing
container along with a portion of the full amount of water
called for by the formula for the finished compositions,
i.e., the "formula water". However, the supplemental
emulsifying agent, if used, may be incorporated into ei-
ther the pre-emulsion concentrate or the balance of water
added later. The portion of the formula water used to
prepare the pre-emulsion concentrate may vary depending on
the concentration of the lecithin of the finished composi-
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tion, but is typically from about 4 to about 16 percent by
weight of the finished composition, whereas formula water
generally comprises from about 13 to 67 percent of the
finished composition. Typically, the charge of water used
to prepare the pre-emulsion concentrate constitutes from
about 7 to about 21 percent of the total water called for
in the formulation. 1In any event, enough of the formula
water is used so that the pre-emulsion concentrate is flu-
id. The ingredients of the pre-emulsion concentrate are

.blended in a conventional blending apparatus until the in-

gredients are uniformly mixed and the pre-emulsion concen-
trate is then homogenized.

One example of a suitable mixing device for labora-
tory preparation of the emulsion is a hand-operated homo-
genizer Model 6HH030 manufactured by Chase-Logeman Corpor-
ation, Greensboro, North Carolina. This device is rated
to develop a maximum force of 1,000 pounds per square
inch. Another suitable piece of homogenization equipment
is a two-stage, laboratory homogenizer with a maximum op-
erating pressure of 5,000 pounds per square inch, manufac-
tured by APV Gaulin, Inc. of Wilmington, Massachusetts.

Large-scale production of the emulsion may be accom-
plished using a homogenizer similar in description to the
laboratory model previously described but having a
through-put rating of 10 to 50 or greater gallons per min-
ute. APV Gaulin, Inc. also manufactures this equipment.

The pre-emulsion concentrate is mixed continuously
until it is placed in the aerosol can. The remainder of
the formula water (about 36 to 51 percent by weight) is
heated to about 140°F and is placed in an aerosol can with
the pre-emulsion concentrate. The aerosol valve may then
be crimped in place to close the container, propellant is
added and the container may be mechanically shaken to aid
emulsification. Usually, preparation of the composition
is carried out at ambient temperatures, generally from
about 21°C to 32°C (70°F to 90°F), preferably at a temper-
ature of from about 24°C to 27°C (75°F to 80°F).

All references in the TABLES and Examples below, or
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elsewhere herein, to "%" or "percent", mean percent by
weight of the composition as defined above, unless other-
wise specifically noted. All such references to various
lecithins refer to fluid lecithins, i.e., lecithins dis-
solved in an edible 0il; generally the lecithins used in
the examples comprised about 54.5% phospholipids and about
45.5% 0il. The indicated quantities for lecithins thus
include quantities of the solvent oil. References in the
formulae to % oil, e.g., % partially hydrogenated winter-
ized soybean 0il, refer to added o0il, and do not include
the o0il associated with the lecithin as discussed above
unless specifically so indicated. Thus, it will be under-
stood that in the following examples, the total edible oil
in compositions according to the invention is provided in
two ways: as oil incorporated into fluid lecithin, and as
added oil. It will also be apﬁreciated that the relative
percentages of lecithin and added oil may be adjusted to
accommmodate fluid lecithins that vary in phospholipid
content. :

Example 1

To determine whether natural, refined or chemically
modified (i.e., hydroxylated, acetylated and acetylated-
hydroxylated) lecithins satisfactorily form water-in-oil
emulsions, seventeen formulations containing natural, re-
fined and chemically modified commercial lecithins as de-
scribed below in TABLE I were prepared. All the formula-
tions contained 17.9% partially winterized soybean oil,
one of the aforesaid lecithins (in fluid form) in amounts
to provide 3.3% phospholipids (equivalent to 6% by weight
of fluid lecithin having 54.5% phospholipids by weight of
the lecithin), 18% hydrocarbon propellant and the remain-
der of the formulation being water so that the percentage
totaled 100 percent. Four formulations comprised natural
lecithins, including unbleached, single bleached and fil-
tered single bleached. Seven formulations comprised re-
fined lecithins; one was highly filtered, the others were
custom blended. Six formulations comprised chemically
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modified lecithins, i.e., hydroxylated lecithin (2 formu-
lations) acetylated lecithin (3 formulations, including
one highly filtered) and acetylated-hydroxylated lecithin
(1 formulation).

The formulations were prepared by first forming a
pre-emulsion concentrate by combining in a beaker the oil,
lecithin, and water in an amount equal to 8% of the final
weight of the composition. The ingredients were mixed to
homogeneity using a hand-held mixer sold by Sunbeam Appli-

.ance Company under the trade designation MixMaster and the

mixture was then homogenized in a hand-operated homogen-
izer Model 6HH030 manufactured by Chase-Logeman Corpora-
tion, Greensboro, North Carolina, operated at a force of
1,000 pounds per square inch. The pre-emulsion concen-
trate and the remainder of formula water heated to 140°F
were added to an appropriate aerosol container that was
then sealed and filled with 18% propellant and then shaken
by hand to promote emulsification.

All of the formulations that comprised natural or re-
fined lecithins formed emulsions; none of the formulations
that comprised chemically modified lecithin formed emul-
sions. :

Then, the procedure of Example 1 was exactly repeated
except that 1% monocalcium phosphate (sold under the
trade designation V-90 by Rhone Poulenc) by weight was
added to each formulation in the preparation of the pre-
emulsion concentrate and the amount of water added to the
final emulsion was reduced by 1%. Emulsions were formed
with all the formulations, including those comprising
chemically modified lecithins. These results demonstrate
that monocalcium phosphate assists in forming a water-in-
0il emulsion with chemically modified lecithins at the
stated oil and lecithin concentrations.

—

Example 2

To determine the influence of monocalcium phosphate
and various other compounds on emulsification and on water
phase pH, fourteen formulations containing acetylated le-
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cithin were prepared by the pre-emulsion concentrate pro-
cedure of Example 1. The formulations contained 1% of the
compound listed in TABLE IA and were prepared by forming a
pre-emulsion concentrate as described in Example 1. The
formulations all contained 17.9% of added partially hydro-
genated winterized soybean oil, 6% of fluid acetylated
lecithin, 57.1% water and 18% hydrocarbon propellant by
weight.

The appearance of the emulsion was observed in glass

aerosol bottles and characterized in TABLE IA as follows:

I = incomplete emulsification of water with free

water visible.
C = emulsion completely formed with no free water

visible.
G = granular appearance of. the emulsion.
Y = creamy appearance of the emulsion.
TABLE IA
Emulsion
Formulation ‘ formed,
Compound Number appearance
Monocalcium phosphate,
monohydrate 1 C
2 I
3 cC,Y
4 C,Y
Monocalcium phosphate,
anhydrous’ 5 c,Y
c,Y
Calcium phosphate
dibasic 7 I
8 I
Calcium phosphate
tribasic 9 I
10 I

Calcium chloride 11 Cc,Y
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TABLE IA (Cont’d)
Emulsion
Formulation formed,
Compound Number appearance
5
Calcium carbonate 12 I
Magnesium phosphate, ‘
dibasic, trihydrate 13 C,Y
10 14 I
Potassium chloride 15 C,G
Potassium phosphate,
15 monobasic 16 I
Trisodium phosphate,
dodecahydrate 17 I
20 Disodium phosphate,
duohydrate 18 I
Sodium hexameta-
phosphate 19 I

25

Formulations 5 and 6 were prepared using anhydrous
monocalcium phosphate obtained from Rhone Poulenc
under the designation V-90 (Food Grade) and Monsanto
under the designation Pyran (Food Grade), respec-

30 tively.

The data of TABLE IA show that two forms of monocal-
cium phosphate, calcium chloride dihydrate, dibasic magne-
sium phosphate trihydrate, and potassium chloride all

35 function as emulsifying agents for chemically modified
lecithins.

The emulsion waterphase of each of the formulations
of TABLE IA was extracted from its emulsion and its pH was
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measured and recorded. In addition, for comparison, the
indicated compounds were added in the amounts used in the
respective formulae to corresponding formula quantities of
water, and the pH of the resulting (sometimes saturated)
solutions were measured. The results are set forth in
TABLE IB.

TABLE IB
pH ‘
Separated
Formulation Water emulsion
Compound Number Solution waterphase
Monocalcium phosphate,
monohydrate 1 3.4 4.1
2 2. 3.
3 3.3 4.6
4 3. 4.
Monocalcium phosphate,
anhydrous1 5 4.0
6 3.9 4.4
Calcium phosphate _
dibasic 7 7.1 7.3
. 7.
Calcium phosphate
tribasic 9 5.8 7.2
10 -—— -—-
Calcium chloride 11 6.2 5.5
dihydrate
Calcium carbonate 12 8.7 7.3

Magnesium phosphate,
dibasic, trihydrate 13 7.6 7.1
14 --- ---
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TABLE IB (Cont'’d.)

pH
Separated
Formulation Water emulsion
5 Compound , Number Solution waterphase
Potassium chloride 15 6.8 6.6
Potassium phosphate,
10 . monobasic 16 4.5 4.7
Trisodium phosphate,
dodecahydrate 17 11.8 8.5
15 Disodium phosphate, _
duohydrate 18 8.7 7.7
Sodium hexameta-

phosphate 19 6.9 6.7
20 ‘

Formulations 5 and 6 were prepared using anhydrous
monocalcium phosphate obtained from Rhone Poulenc
under the designation V-90 (Food Grade) and Monsanto
under the designation Pyran (Food Grade), respec-

25 tively.

The data of TABLE IA show that formulations compris-
ing monocalcium phosphates in anhydrous or in some mono-
hydric forms (numbers 1, 3-6), calcium chloride (number

30 11), dibasic magnesium phosphate trihydrate (number 13),
and potassium chloride (number 15) were able to form
emulsions successfully with chemically modified lecithin.
In addition, as indicated by TABLE IB, Formulations 1-6,
comprising monocalcium phosphates, were able to maintain

35 emulsion waterphase pH values in the desired range of 3.7
to 4.6, discussed above. The fact that the pH of simple
solutions of corresponding quantities of the monocalcium
phosphates in formula quantities of water are lower than
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the pH of the waterphase from the emulsions suggests that
only a portion of the monocalcium phosphate in the emul-
sion is soluble or reacted in the waterphase, and that an
insoluble portion remains suspended in the continuous or
emulsion o0il phase and serves as a reservoir for addition-
al soluble material which may be able to migrate into the
aqueous phase and act as a buffer against a rise in pH.

Example 3
A series of parting compositions were prepared to

evaluate the long term stability and ease of formation of
the emulsions they form. The formulations contained 17.9%
partially hydrogenated winterized soybean oil (but Formu-
lation 2 contained partially hydrogenated canola oil),
either the natural or acetylated lecithin to provide a
phospholipid content of 3.8%;'1% of monocalcium phosphate
(anhydrous monocalcium phosphate, V-90, manufactured by
Rhone Poulenc in Formulations 1, 2 and 3 and monohydric
monocalcium phosphate, 12XX, manufactured by Rhone Poulenc
in Formulation 4), 0.15% of phosphated mono- and di-gly-
cerides; 0.0001% of calcium carbonate, 18% hydrocarbon
propellant and water, the percentage of which was adjusted
so that formulas total 100 percent. Formulations 1 and 2
include 2.5% glycerine.

The formulations were prepared by first forming a
pre-emulsion concentrate as described in Example 1 by com-
bining as appropriate for each formulation the o0il, leci-
thin, monocalcium phosphate, glycerine (where used) and 8%
of the final composition weight as water. The ingredients
were mixed to assure dispersion of water and then homogen-
ized as described in Example 1. The pre-emulsion concen-
trate and the remainder of formula water (heated to 140°F)
were added to an appropriate aerosol container that was
then sealed and filled with 18% propellant.

TABLE II summarizes the characteristics of the re-
sulting formulations observed at the indicated intervals
following their preparation. The emulsion viscosity was
observed at room temperature one day after its formation
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and then at 130°F, 30 days after its formation. The color
of the emulsion was observed after storage for 30 days at
130°F and is set forth in TABLE II. Taste of the emulsion
after storage for 3 months at 100°F was also evaluated.

5 The results are also set forth in TABLE II.

TABLE II
Type of Lecithin
Chemically Modified

Natural

10 Glycerine No Glycerine No Glycerine
Formulation 1 2 3
Emulsion
formation.

15 Time/hrs. .05 / 4 4 / 24 / 48 4 / 24 / 48

Observation' ¢,G / C,Y 1/¢,G6/C¢C,Y 1/1/¢C,G
Emulsion
viscosity.

20 1 day ambient water-like water-like water-like
30 days 130°F water-like water-like thick
Emulsion
color. pale pale brownish

25 30 days 130°F yellow yellow yellow
Emulsion
taste. slightly slightly metallic,
3 mo. 100°F) tart tart oxidized

30

! see Example 3 for characterization of the appear-
ance of the emulsion.

35 The data in this TABLE II demonstrate that Formula-

tions 1 and 2 which contain acetylated lecithin and mono-

calcium phosphate, emulsify more quickly than does Formu-

lation 3 which contains natural lecithin and monocalcium
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phosphate. The inclusion of glycerine in Formulation 1
hastens emulsification compared to the rate of emulsifica-
tion observed for the formulation containing the acetylat-
ed lecithin without glycerine (Formulation 2).

The data in TABLE II also demonstrate that Formula-
tion 3 containing the natural lecithin and monocalcium
phosphate, thickened after storage for 30 days at 130°F,
and were thicker than formulations containing acetylated
lecithin and monocalcium phosphate stored under the same

conditions.

Further, the data in TABLE II demonstrate that For-
mulation 3 containing natural lecithin and monocalcium
phosphate developed a brownish color after storage for 30
days at 130°F. This darkening is associated with heat
sensitivity of natural lecithins. This brownish color was
not observed in Formulations 1 and 2 (containing acetyl-
ated lecithin and monocalcium phosphate) and the original
color was maintained in these formulations indicating re-
sistance to changes induced by elevated temperatures.

Additionally, a sprayed emulsion formulated with nat-
ural lecithin and monocalcium phosphate (Formulation 3)
had a metallic taste after 3 months storage at 100°F indi-
cating oxidation and developing rancidity in the product.
In contrast, Formulations 1 and 2, containing acetylated
lecithin and monocalcium phosphate, tasted characteristi-
cally of an acid emulsion under the same storage condi-
tions and displayed no evidence of rancidity.

Example 4

Release tests were conducted on the formulations pre-
pared and contained as described in Example 3, using a 9
374 inch by 7 1/2 inch uncoated aluminum pan with 12 cavi-
ties measuring 1 7/8 inches (4.76 cm) in diameter at the
top, 1 1/4 inches (3.18 cm) in diameter at the bottom and
3/4 inch (1.90 cm) in depth. The various formulations
were applied to the pan by spraying each pan cavity in a
circular fashion to favor the deposition of a uniform
coating of 5 to 7 gm of spray on the entire pan surface.
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Each parting composition formulation was tested twice,
once with Jiffy® Blueberry Muffin Mix (7.0 ounce package)
and once with Jiffy® White Cake Mix, (9 ounce package),
both obtained from Chelsea Milling Company, Chelsea, Mich-
igan. The muffin and cake batters were prepared according
to the instructions on the box with the exception that the
blueberry muffin mix was altered by addition of 1/2 tea-

spoon powdered buttermilk and by deleting all milk while

adding 1/4 cup water. The cake mix was altered by the ad-

.dition of one large egg instead of one egg white, as indi-

cated in the directions. 1In each test, 10.5 to 11.5 gm of
batter was spooned into each cavity of the pan.

Once the pan was filled with batter, it was placed in
an oven preheated to 350°F. The muffins were baked at
this temperature for fifteen minutes, the cupcakes for
twenty minutes. In each case,‘after the baking period,
the pans were removed and allowed to cool for five minutes
at room temperature. The pans were then inverted to an
upside-down position to see if any of the muffins or cup-
cakes fell out, and the results were noted. While in-
verted, the pan was shaken once to see if additional cup-
cakes or muffins fell out, and the results were noted.

The shakes were repeated one at a time until the upside-
down pan was subjected to ten shakes and the number of
cakes or muffins that fell out in each shake was recorded.
At the end of ten shakes it was noted how many cupcakes or
muffins, if any, remained in the pan.

The observations made during the shake procedure were
quantified by assessing "points" according to the total
number of shakes required to dislodge the cakes or muffins
as follows. For each cake or muffin which fell out of its
cavity upon the initial inversion of the pan without shak-
ing, 0 points was charged; thereafter, each cavity accrued
one point for each shake required to dislodge the cake or
muffin baked in it. For each cake or muffin which re-
mained in the pan after ten shakes, fifteen points were
assessed to that pan cavity. The release value assigned
each formulation is equal to the sum of points charged to
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the cavities in the pan divided by the number of cavities.
Consequently, the lower the release number is, the more
effective is the parting composition. The release charac-
teristics were obtained by calculating an average release
value obtained for blueberry muffins and cupcakes. The
results of the two release tests were used to calculate
average release values.
The results are shown in TABLE.III.

TABLE III
Type of Lecithin
Chemically Modified Natural
Glycerine No Glycerine No Glycerine
Formulation 1 2 3

Baking release test‘values (average)

Initial 0.12 0.08 0.16
1 mo. 130°F - 0.12 10.62
3 mo. 100°F - 0.62 - 9.30

12 mo. ambient 0.29 0.42 Emulsion

broken

12 mo. 100°F - , 12.66 Emulsion

broken

The data in TABLE III show that baking release tests
conducted with formulations containing acetylated and na-
tural lecithins yielded similar results on initial testing
when the formulations were first prepared. The same tests
were conducted on formulations stored at 100°F for 3 and
12 months, or at ambient temperatures (about 75°F) for 12
months. The data demonstrate the superior stability and
baking-release characteristics for formulations containing
acetylated lecithin as compared to formulations prepared
with identical amounts of phospholipids from natural leci-
thin that had not been acetylated. Emulsions containing
natural lecithin and stored at either ambient temperatures
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or 100°F did not perform as release agents and were no
longer emulsions when tested. A fourth formulation, iden-
tical to Formulation 1 but comprising lightly hydrogenated
canola oil instead of partially hydrogenated soybean oil
was also prepared, was stored for six months at 100°F, and
obtained a release value of 2.00.

The most significant results from release testing are
data presented for Formulations 1 and 2 stored under ambi-
ent conditions for 12 months. These formulations con-

-tained acetylated lecithin and demonstrated only slight

change in release test results from identical formulations
tested 12 months earlier when initially prepared.

Example 5

A series of 11 formulations were prepared to evaluate
the influence of monocalcium phbsphate concentration on
emulsification, waterphase pH values and average baking-
release values of bottled aerosol formulations containing
acetylated lecithin. All the formulations contained 6%
acetylated lecithin except Formulation 10 which had 8%
acetylated lecithin; monocalcium phosphate in the amounts
indicated in TABLE IV; 17.9% partially hydrogenated win-
terized soybean oil; 18% hydrocarbon propellant and water,
the percentage of which was adjusted so that the formulas
totaled 100%. The formulations were prepared and added to
containers by the procedure as described in Example 1.

The waterphase pH was measured, the average release value
was determined according to the procedure described in Ex-
ample 4 and the emulsion appearance was observed and re-
corded.

The results are shown in TABLE IV.
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TABLE IV
Formulation
No. (a) (b) (c) (d) (e)
1 0 6 6.8 2.8 I
2 0.1 6 6.2 1.1 C
3 0.5 6 4.1 0.6 C
4 1 6 4.0 0.1 C
5 1 6 3.9 0.1 C
6 2 6 4.0 0 C
7 4 6 3.1 0.3 C
8 4 6 3.0 0.1 c
9 6 6 2.9 0.9 C,P
10 6 8 2.9 0.2 C
11 8 6 2.7 0 c,p

)

(a) Monocalcium phosphate, %
(b) Acetylated lecithin, $%
(c) Waterphase pH
(d) Average release value
(e) Emulsion appearance
I Incomplete emulsification; free water visible
C Emulsion completely formed; no free water visible
P Monocalcium phosphate powder at bottom of bottle

The data in TABLE IV show that at least 0.1% monocal-
cium phosphate is required to enable the formation of an
emulsion and that the waterphase pH generally varies with
the amount of monocalcium phosphate in the formula, sub-
ject to a plateau at concentrations from 0.5 through 2.0%.
From a pH-control perspective, an amount of monocalcium
phosphate of from about 0.5% to about 4% is desirable to
produce an acid food pH as discussed above. This applies
to pH evaluation carried out within a few days after the
formulations were prepared. The benefit of buffer capaci-
ty to prevent pH increase during long-term product storage
discussed above in Example 2 would be more likely to occur
at levels greater than 0.1 percent. The upper preferred
amount of monocalcium phosphate for formulations contain-
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ing 6% acetylated lecithin is below 4%, above which an un-
desirably low pH (3.1) results.

A comparison of the results from Formulations 8, 9
and 11 shows that the maximum concentration for monocalci-
um phosphate in a composition comprising 6% acetylated le-
cithin is in the range of about 4 percent to about 6 per-
cent. In Formulation 8, all of the 4% monocalcium phos-
phate was incorporated into the emulsion. Formulation 9,
with 6% monocalcium phosphate, had free water which later

became incorporated into the emulsion, but also had a

slight granular residue of undissolved monocalcium phos-
phate. Formulation 11, with a monocalcium phosphate con-
centration of 8%, yielded an emulsion that incorporated
the formula water but could not incorporate all the phos-
phate (Formulation 11). The solid particles of monocalci-
um phosphate that remained on the bottom of the bottle are
considered to be undesirable because they can interfere
with aerosol dispersal of the composition by plugging the
spray valve mechanism. Formulation 10, however, comprised
8% lecithin and was able to form an emulsion and incorpo-
rate 6% monocalcium phosphate. Therefore, the maximum
amount of monocalcium phosphate successfully included in
formulations may increase with the proportion of chemical-
ly modified lecithin in the formula.

Example 6

A series of eight formulations were prepared to eval-
uate the influence of phosphated mono- and di-glycerides
on emulsification of bottled aerosol formulations contain-
ing acetylated lecithin and monocalcium phosphate. All
the formulations contained phosphated mono- and di-glycer-
ides (sold under the tradename Emphos D70-30C by Witco
Corp.) and acetylated lecithin in the amounts shown in
TABLE V, 17.9% partially hydrogenated winterized soybean
0il, 1% anhydrous monocalcium phosphate, 0.0001% calcium
carbonate, 18% hydrocarbon propellant and water, the per-
centage of which was adjusted so that the formulations
totaled 100%. The formulations were prepared and added to
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containers by the procedure as described in Example 1.
The average release value was determined by the procedure
described in Example 4, and the emulsion appearance was
observed immediately after gassing and shaking and then 24

hours after shaking.
The results are presented in TABLE V.

TABLE V
Emulsion appearance
.Form. Immediately after 24 hrs. after
No. (a) (b) (c) gassing/shaking shaking
1 0 6 0.08 no foam, smooth
smooth no free water
2 0.5 5.5 0.08 foamed, thin no free water
3 0.5 6 0 foamed, thin free water,
unemulsified
solids
4 1 5 0 foamed, emul- free water
sified slowly
5 1 6 0 foamed, emul- free water
sified slowly
6 2 4 0 slight foam free water®
7 2 6 0 no foam, free water’
smooth
8 4 6 0.12 no foan, free water’
smooth

(a) Phosphated mono- and di-glycerides, %

(b) Acetylated lecithin, %

(c) Average release value

' With additional periodic shaking, free water was
incorporated into formulations within 7 days.

The data in TABLE V demonstrate that up to about 1%
diglycerides can be incorporated into the parting compo-
sition without affecting the formation of the emulsion.
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Complete emulsification of all formulation water following
preparation took longer than 24 hours with periodic shak-
ing. When 1% or more of the glycerides were included in
the formulations, additional time for emulsifying and
shaking was needed, indicating that these formulations
present processing difficulties. Concentrations smaller
than 1% glycerides in combination with appropriate amounts
of acetylated lecithin may improve emulsion stability.

All levels of phosphated mono- and di-glycerides tested in
combination with various amounts of acetylated lecithin
produced release test values comparable to results ob-
tained with acetylated lecithin without glycerides (For-
mulation 1).

Examgle 7

A series of 12 formulations were prepared to evaluate
the emulsion characteristics of aerosol formulations con-
taining various proportions of either natural lecithin or
acetylated lecithin, with and without monocalcium phos-
phate, varying proportions of added partially hydrogenated
winterized soybean o0il, 18% hydrocarbon propellant and
water, the percentage of which was adjusted so that the
formulation totaled 100%. The formulations were prepared
and added to containers by the procedure as described in
Example 1. The type and appearance of the resulting emul-
sion or separation of the mixture if an emulsion did not
form, was observed and recorded. The results are set
forth in TABLE VI.
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TABLE VI
Form. Emulsion
No. (a) (b) (c) Type! Appearance
Natural
Lecithin
1 4.5 0 17.8 w/0  thick
2 9 0 : 20.0 w/0  thick
3 15 0 21.7 . w/0  semisolid
Acetylated
Lecithin
4 4.5 0 17.9 o/w  separated
5 4.5 0 18.6 o/w  separated
6 9 0 17.9 o/w  separated
7 12 0 15.6 o/w  thin
8 15 0 13.8 o/w thick
9 15 0 17.9 w/0  thick
10 4.5 1 17.9 w/0 thin
11 9 1 17.9 w/0  thin
12 15 1 17.9 " w/o thin

(a) Lecithin, %

(b) Monocalcium phosphate, % _

(c) Added partially hydrogenated winterized soybean oil,
%

o/w, w/o represent oil-in-water, and water-in-oil
emulsions, respectively.

Formulations 1-3 illustrate that the amounts of na-
tural lecithin and added o0il can be varied in the formu-
lation and water-in-oil emulsions can still be attained in
the absence of an emulsifying agent, and that the viscos-
ity of such formulations increases with lecithin content.

Formulations 4-9, which comprise acetlyated lecithin
but no emulsifying agent, illustrate that even at low le-
cithin levels, e.g., 4.5%, acetylated lecithin does not
form thin stable water-in-oil emulsions without an emulsi-
fying agent. Formulations 7 and 8 formed oil-in-water
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emulsions, not water-in-oil emulsions. Water-in-oil emul-
sions are preferred because they adhere more strongly to
cooking utensils than oil-in-water emulsions. Formulation
9 formed a water-in-oil emulsion that was too thick to
perform satisfactorily as an aerosol spray. However, the
results for Formulations 10-12 demonstrate the ability of
monocalcium phosphate to enable acetylated lecithin to
form thin, water-in-oil emulsions over a wide range of
lecithin concentrations in the presence of a relatively
small quantity of added oil (see Formulations 10, 11 and
12). This affords a more efficient spraydown of aerosol
product leaving less material in the container.

Example 8
A series of formulations was prepared containing

varying amounts of acetylated lecithin and 1% monocalcium
phosphate as an emulsifying agent, 17.9% partially hydro-
genated winterized soybean oil, 2% glycerine, 18% hydro-
carbon propellant and water, the percentage of which was
adjusted so that the formulations totaled 100%. The quan-
tity of acetylated lecithin was varied between 2.5% and
20%. The ingredients were mixed together using the pre-
emulsion concentrate procedure described in Example 1.

The results indicate that at least 4.5% acetylated leci-
thin was required to form a water-in-oil emulsion in the
presence of an emulsifying agent and of an o0il content of
17.9%. Lesser amounts (3% and 2.5% acetylated lecithin by
weight) resulted in unstable oil-in-water emulsions.

Example 9
A series of formulations was prepared to determine

the minimum amount of edible o0il needed for emulsification
in the absence of monocalcium phosphate and to evaluate
the appearance of water-in-oil emulsions and spray coats
of the aerosol formulations so produced. The formulations
contained various amounts of acetylated lecithin as shown
in TABLE VII. For each level of lecithin, two formula-
tions having different amounts of partially hydrogenated
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winterized soybean o0il were prepared. The formulations
all contained 18% hydrocarbon propellant and water, the
percentage of which was adjusted so that the formulations
totaled 100%. The formulations were prepared and added to
5 containers by the procedure as described in Example 1.
TABLE VII shows in column (c) the approximate thresh-
hold percentages of added o0il required to form a water-
in-o0il emulsion at the lecithin level indicated in column
(a). The emulsion waterphase pH of each of these formula-
10 tions was measured and is shown in TABLE VII. Also, the
appearance of the emulsion and spray coat for each of
these formulations was observed and is set forth in TABLE
VII.
The formulations having the oil content indicated in
15 column (b) did not form emulsions. Therefore, a compari-
son of columns (b) and (c) indicates the minimum quantity
of o0il required to form an emulsion comprising the guanti-
ties of lecithin indicated in column (a) in the absence of
an emulsifying agent.

20
TABLE VII
Form. Appearance of
No. (a) (b) (c) (d) Emulsion Spray Coat
1 1 (39.5) 44.5 8.0 thin oil-like
25 2 2 (39) 44 7.7 syrupy oil-like
3 4.5 (25) 28 7.6 syrupy emulsified
weakly
4 9 (19.5) 21 7.0 thick emulsified
well
300 5 15 (13.9) 16.2 6.8 thick emulsified
well
6 20 (8.3) 11 --!  thick emulsified
excellently

35 (a) Acetylated lecithin, %
(b) Proportion of added o0il failing to produce an emul-
sion
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(c) Proportion of added oil yielding a water-in-oil
emulsion

(d) Emulsion waterphase pH

! Accuracy of waterphase pH value at this lecithin con-
centration was questionable since the emulsion was
not broken by a freeze/thaw cycling.

The data in TABLE VII indicate, for examplé, the min-
imum proportion of added o0il to yield an emulsion "spon-

‘taneously" when 1% acetylated lecithin is present in the

formulation is between about 40 and 45% (Formulation 1).

Emulsion waterphase pH values demonstrate the inabil-
ity of acetylated lecithin to control waterphase pH values
to below 4.6 over the range of lecithin values (1 to about
20%) generally used in emulsion release sprays.

As lecithin concentration'increases, the amount of
total oil needed for emulsification decreases. Increasing
lecithin concentration improves emulsification and is re-
ported in descriptive evaluations of the emulsions and
spray coats.

Example 10

A series of formulations was prepared without emul-
sifying agents to evaluate the appearance of spray coats
from bottled aerosol formulations and to determine the in-
fluence of the method of preparation on the formation of
the emulsion. The methods used were the pre-emulsion con-
centrate method as described in Example 1 and two others:
a slow-blend method and a method involving the homogeniza-
tion of the complete formulation.

Formulaticns having 2, 9 and 15% lecithin (54.5%
phospholipids) were selected with two different levels of
added partially hydrogenated winterized soybean o0il, the
emulsion-yielding level indicated in TABLE VII of Example
9 and a level representing 5% excess over the first level.
All the formulations contained 18% propellant and water
adjusted to complete the formula. The formulations were
then prepared by the three methods.
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The pre-emulsion method of preparing an emulsion is
described in Example 1. 1In the slow-blend method, the in-
gredients were slow-blended in a MixMaster hand mixer,
Model 03181 from Sunbeam Applicance Company operating at a
speed setting of 5. In the homogenized method, the formu-
lations were homogenized in a hand-operated homogenizer
Model 6HHO030 manufactured by Chase-Logeman Corporation,
Greensboro, North Carolina, operated at a force of 1,000

pounds per square inch.
The results are shown in TABLES VIIIA, VIIIB and

VIIIC.

TABLE VIIIA
2% Acetylated Lecithin
Preparation Method Added 0Oil (44%) Added 0il (49%)
Pre-emulsion w/o L,S w/o L,S
Concentrate
No pre-emulsion
- Slow-Blend o/w A,F o/w A,F
Separated Separated
- Homogenized o/w A,F o/w A,F
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TABLE VIIIB
9% Acetylated Lecithin
Preparation Method Added 0il (21%) Added 0il (26%)
5 Pre-emulsion w/0 L,S w/o L,S
Concentrate
No pre-emulsion
10 - Slow-Blend w/0 L,S w/0 S
Separated Separated
- Homogenized o/w A,F o/w A,F
15 TABLE VIIIC

15% Acetylated Lecithin
Preparation Method Added 0Oil (16.2%) Added 0il (21.2%)

20

25

Pre-emulsion w/0 S w/0 S
Concentrate

No pre-emulsion

- Slow-Blend o/w A,F o/w A,F
Separated Not Separated
- Homogenized o/w A,F o/w A,F

30

35

Spray coat evaluations:

L = oily; A = watery; F = foamy; S = smooth.
w/0 = water-in-oil emulsion

o/w = oil-in-water emulsion

The data in the preceding TABLES VIII A, B and C show
that in each case, only the pre-emulsion concentrate tech-
nique produced a stable water-in-oil emulsion which was
smooth. The homogenization technique produced oil-in-wat-
er emulsions in each case and the slow-blend technique did
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not provide stable emulsions. Technigues involving only
blending of all components, or blending of all ingredients
followed by homogenization are unable to form emulsions

_with minimum amounts of edible oil.

While the invention has been described in detail with
respect to specific preferred embodiments thereof it will
be appreciated that variations thereto may be made which
nonetheless lie within the scope of the invention and the
appended claims.
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THE CLAIMS
What is claimed is:

1. BAn aerosol-dispensable foodstuffs parting compo-
sition for coating cooking surfaces comprising a water-in-
0il emulsion comprising lecithin, an edible o0il, an emul-
sifying agent selected from the group consisting of one or
more of monocalcium phosphate, calcium chloride dihydrate,
dibasic magnesium phosphate trihydrate and potassium
chloride, water, and a pressurized, normally gaseous pro-
pellant suitable for discharging the composition as an
aerosol spray.

2. The parting composition of claim 1 wherein the
lecithin comprises chemically modified lecithin selected
from the group consisting of one or more of acylated le-
cithins, hydroxylated lecithins and acetylated-hydroxylat-
ed lecithins.

3. The parting composition of claim 2 wherein the
chemically modified lecithin comprises acetylated lecithin
and wherein the emulsifying agent is present in amounts of
from about 0.1 to about 8.0 percent by weight of the com-
position.

4. The parting composition of claim 2 or claim 3
wherein the emulsifying agent comprises a monocalcium
phosphate.

5. The parting composition of claim 2 or claim 3
wherein the lecithin comprises fluid lecithin and is
present in amounts of from about 1 to about 20 percent by
weight of the composition and emulsifying agent is present
in amounts of from about 0.1 to 8.0 percent by weight of
the composition.
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6. The parting composition of claim 2 or claim 3
wherein the lecithin comprises fluid lecithin having a
phospholipid content of from about 0.5 to about 11 percent
by weight of the composition and emulsifying agent is
present in amounts of from about 0.1 to 8.0 percent by
weight of the composition.

7. The parting composition of claim 2 or claim 3
comprising fluid chemically modified lecithin in an amount
.of at least about 4.5 percent by weight of the composi-
tion.

8. The parting composition of claim 2 or claim 3
wherein the edible o0il comprises one or more oils selected
from the group consisting of canola, partially hydrogen-
ated winterized canola, soybean, corn, olive, peanut, cot-
tonseed, safflower, partially hydrogenated winterized soy-
bean and sunflower oils.

9. The parting composition of claim 2 or claim 3
wherein the total edible 0il is present in an amount of
from about 20 to about 45 percent by weight of the com-
position.

10. The parting composition of claim 4 wherein the
emulsifying agent is present in amounts of from about 0.5
to 4 percent by weight of the composition.

11. The parting composition of claim 1, claim 2 or
claim 3 wherein the water is present in amounts of from
about 13 to about 67 percent by weight of the composition.

12. The parting composition of claim 11 wherein the
propellant comprises one or more propellants selected from
the group consisting of butane, isobutane, propane, chlor-
ofluorocarbons, hydrochlorofluorocarbons, fluorocarbons,
hydrofluorocarbons, and dimethyl ether.
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13. The parting composition of claim 12 wherein the -
propellant is present in amounts of from about 10 to about
50 percent by weight of the composition.

14. The parting composition of claim 1, claim 2 or
claim 3 further comprising one or more of a humectant, a
suspending agent, a release agent, and a blocking agent.

15. The parting composition of claim 14 wherein the
‘humectant comprises a polyhydric alcohol.

16. The parting composition of claim 15 wherein the
humectant comprises glycerine in amounts of from about 0.1
to about 2.5 percent by weight of the composition.

17. The parting composition of claim 14 wherein the
suspending agent is present in an amount of from about 0.1
to about 2.0 percent by weight of the composition and com-
prises one or more agents selected from the group consist-
ing of silicon dioxides, edible clays,. hydrous alumino-
silicates, and bentonite.

18. The parting composition of claim 17 wherein the
silicon dioxides comprise one or more of oxides selected
from the group consisting of colloidal silica, precipita-
ted silica, fumed silica, and silicic acid.

19. The parting composition of claim 14 wherein the
release agent is present in an amount of from about 0.1 to
4.0 percent by weight of the composition.

20. The parting composition of claim 14 wherein the
release agent comprises a phosphated mono- or di-glycer-
ide.
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21. The parting composition of claim 14 wherein the
blocking agent comprises one or more blocking agents sel-
ected from the group consisting of an alkali metal or al-
kaline earth metal carbonate or bicarbonate and an alka-
line earth metal stearate.

22. The parting composition of claim 21 wherein the
blocking agent comprises calcium carbonate present in
amounts of from about 0.0001 to about 0.10 percent by
Veight of the composition.

23. The parting composition of clajm 4 further com-
pPrising a supplemental emulsifying agent comprising at
least one polyglycerol ester of a fatty acid in an amount
of from about 0.1 to about 1.0 percent by weight.

24. The parting composition of claim 23 wherein the
supplemental emulsifying agent comprises one or both of
8-octoglycerol-1-oleate and polyglyceryl-4-oleate.

25. An aerosol-dispensable foodstuffs parting compo-
sition for coating cooking surfaces comprising a water-in-
0il emulsion comprising from about 4.5 to 20 percent by
weight of a fluid chemically modified lecithin, sufficient
added edible 0il to provide total oil content of from
about 20 to 45 percent by weight of edible o0il, an emul-
sifying agent comprising from about 0.1 to 8 percent by
weight monocalcium phosphate, water and a pressurized,
normally gaseous propellant suitable for discharging the
composition as an aerosol spray.

26. The parting composition of claim 25 wherein the
fluid chemically modified lecithin comprises acylated
lecithin.

27. The parting composition of claim 26 wherein the
lecithin comprises acetylated lecithin.
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28. A process for preparing a parting composition
comprising a water-in-oil emulsion comprising a total of
from about 13% to 67% water by weight of the composition,
the process comprising forming a pre-emulsion concentrate
by mixing an edible oil with one or more chemically modi-
fied lecithins selected from the group consisting of acyl-
ated lecithin, hydroxylated lecithin, and acetylated-hy-
droxylated lecithin, adding an emulsifying agent compris-
ing a monocalcium phosphate with from about 7 to 21% of
the total water, homogenizing said ingredients together to
form a pre-emulsion concentrate, and then adding the re-
mainder of the total water. )

29. The process of claim 28 further comprising heat-
ing the remainder of the total water before adding it to
the pre-emulsion concentrate.

30. The process of claim 28 or claim 29 further com-
prising shaking the ingredients after adding the remainder
of the water and the propellant to aid emulsification.

31. The process of claim 30 further comprising adding
a base to adjust the pH of the waterphase of the emulsion
to between about 4.6 to 9.5.

32. The process of claim 28 or claim 29 wherein one
of the pre-emulsion concentrate and the remainder of the
total water comprises a supplemental emulsifier comprising
a polyglycerol ester of fatty acids in an amount of from
about 0.1 to 1.0 percent by weight.
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AMENDED CLAIMS
[received by the International Bureau on 9 February 1994 (09.02.94) ;
original claims 5, 6, 17, 18, 32 and 33 amended ;
other claims unchanged (5 pages)]

1. An aerosol-dispensable foodstuffs parting compo-
sition for coating cooking surfaces comprising a water-in-
0il emulsion comprising lecithin, an edible o0il, an emul-
sifying agent selected from the group éonsisting of one or
more of monocalcium phosphate, calcium chloride dihydrate,
dibasic magnesium phosphate trihydrate and potassium
chloride, water, and a pressurized, normally gaseous pro-
pellant suitable for discharging the composition as an
aerosol spray.

2. The parting composition of claim 1 wherein the
lecithin comprises chemically modified lecithin selected
from the group consisting of one or more of’acylated le-
cithins, hydroxylated lecithins and acetylated-hydroxylat-
ed lecithins.

3. The parting composition of claim 2 wherein the
chemically modified lecithin comprises acetylated lecithin
and wherein the emulsifying agent is present in amounts of
from about 0.1 to about 8.0 percent by weight of the com-
position.

4. The parting composition of claim 2 or claim 3
wherein the emulsifying agent comprises a monocalcium
phosphate.

5. The parting composition of claim 2 or claim 3
wherein the lecithin comprises fluid lecithin and is pre-
sent in amounts of from about 1 to about 20 percent by
weight of the composition and the emulsifying agent is
present in amounts of from about 0.1 to 8.0 percent by
weight of the composition.

AMENDED SHEET (ARTICLE 19)
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6. The parting composition of claim 2 or claim 3
wherein the lecithin comprises fluid lecithin having a
phospholipid content of from about 0.5 to about 11 percent
by weight of the composition and the emulsifying agent is
present in amounts of from about 0.1 to 8.0 percent by
weight of the composition.

7. The parting composition of claim 2 or claim 3
comprising fluid chemically modified lecithin in an amount
of at least about 4.5 percent by weight of the composi-
tion.

8. The parting composition of claim 2 or claim 3
wherein the edible 0il comprises one or more oils selected
from the group consisting of canola, partially hydrogen-
ated winterized canola, soybean, corn, olive, peanut, cot-
tonseed, safflower, partially hydrogenated winterized soy-
bean and sunflower oils.

9. The parting composition of claim 2 or claim 3
wherein the total edible o0il is present in an amount of
from about 20 to about 45 percent by weight of the com-
position.

10. The parting composition of claim 4 wherein the
emulsifying agent is present in amounts of from about 0.5
to 4 percent by weight of the composition.

11. The parting composition of claim 1, claim 2 or
claim 3 wherein the water is present in amounts of from
about 13 to about 67 percent by weight of the composition.

12. The parting composition of claim 11 wherein the
propellant comprises one or more propellants selected from
the group consisting of butane, isobutane, propane, chlor-
ofluorocarbons, hydrochlorofluorocarbons, fluorocarbons,
hydrofluorocarbons, and dimethyl ether.

AMENDED SHEET (ARTICLE 19)
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13. The parting composition of claim 12 wherein the
propellant is present in amounts of from about 10 to about
50 percent by weight of the composition.

14. The parting composition of claim 1, claim 2 or
claim 3 further comprising one or more of a humectant, a
suspending agent, a release agent, and a blocking agent.

15. The parting composition of claim 14 wherein the
humectant comprises a polyhydric alcohol.

16. The parting composition of claim 15 wherein the
humectant comprises glycerine in amounts of from about 0.1
to about 2.5 percent by weight of the composition.

17. The parting composition of claim 14 wherein the
suspending agent is present in an amount of from about 0.1
to about 2.0 percent by weight of the composition and com-
prises one or more agents selected from the group consist-
ing of silicon dioxide and edible clays.

18. The parting composition of claim 17 wherein the
silicon dioxide comprises one or more of oxides selected
from the group consisting of colloidal silica, precipitat-
ed silica and fumed silica.

19. The parting composition of claim 14 wherein the
release agent is present in an amount of from about 0.1 to
4.0 percent by weight of the composition.

20. The parting composition of claim 14 wherein the

release agent comprises a phosphated mono- and di-glycer-
ide.

AMENDED SHEET (ARTICLE 19)
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21. The parting composition of claim 14 wherein the
blocking agent comprises one or more blocking agents sel-
ected from the group consisting of an alkali metal or al-
kaline earth metal carbonate or bicarbonate and an alka-
line earth metal stearate.

22. The parting composition of claim 21 wherein the
blocking agent comprises calcium carbonate present in
amounts of from about 0.0001 to about 0.10 percent by
weight of the composition.

23. The parting composition of claim 4 further com-
prising a supplemental emulsifying agent comprising at
least one polyglycerol ester of a fatty acid in an amount
of from about 0.1 to about 1.0 percent by weight.

24. The parting composition of claim 23 wherein the
supplemental emulsifying agent comprises one or both of
8-octoglycerol-l-oleate and polyglyceryl-4-oleate.

25. An aerosol-dispensable foodstuffs parting compo-
sition for coating cooking surfaces comprising a water-in-
0il emulsion comprising from about 4.5 to 20 percent by
weight of a fluid chemically modified lecithin, sufficient
added edible o0il to provide total oil content of from
about 20 to 45 percent by weight of edible o0il, an emul-
sifying agent comprising from about 0.1 to 8 percent by
weight monocalcium phosphate, water and a pressurized,
normally gaseous propellant suitable for discharging the
composition as an aerosol spray.

26. The parting composition of claim 25 wherein the
fluid chemically modified lecithin comprises acylated
lecithin.

27. The parting composition of claim 26 wherein the

lecithin comprises acetylated lecithin.

AMENDED SHEET (ARTICLE 19)



WO 94/09642 46 PCT/US93/10216

28. A process for preparing a parting composition
comprising a water-in-oil emulsion comprising a total of
from about 13% to 67% water by weight of the composition,
the process compfising forming a pre-emulsion concentrate
by mixing an edible o0il with one or more chemically modi-
fied lecithins selected from the group consisting of acyl-
ated lecithin, hydroxylated lecithin, and acetylated-hy-
droxylated lecithin, adding an emulsifying agent compris-
ing a monocalcium phosphate with from about 7 to 21% of
the total water, homogenizing said ingredients together to
form a pre-emulsion concentrate, and then adding the re-
mainder of the total water.

29. The process of claim 28 further comprising heat-
ing the remainder of the total water before adding it to
the pre-emulsion concentrate.

30. The process of claim 28 or claim 29 further com-
prising shaking the ingredients after adding the remainder
of the water and the propellant to aid emulsification.

31. The process of claim 30 further comprising adding
a base to adjust the pH of the waterphase of the emulsion
to between about 4.6 to 9.5.

32. The process of claim 28 or claim 29 wherein one
of the pre-emulsion concentrate or the remainder of the
total water further comprises a supplemental emulsifier
comprising a polyglycerol ester of fatty acids in an
amount of from about 0.1 to 1.0 percent by weight.

33. The parting composition of claim 17 wherein the
suspending agent is silicic acid.

AMENDED SHEET (ARTICLE 19)
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